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Abstract 
In recent years, with the extensive application of power electronics technology, power electronic devices such as 
non-linear loads is used more and more in power systems, which is inevitable that related  current and voltage 
waveforms have a greater degree of distortion , thus affecting the power quality. It created a greater impact on power 
system security and the economy. Therefore, Researching on harmonic voltage and current the impact of power 
quality has a strong practical significance. In order to achieve the analysis of power quality parameters, you need to 
combine harmonic analysis algorithms and power quality parameter calculation algorithms to achieve the intended 
purpose. This paper presents Newton's algorithm for harmonic analysis, combined with power parameter calculation 
algorithm, achieved the power quality analysis purposes.  
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Introduction  
Energy is a widely used source of energy. High-quality power ensures the safety of electric grid and 
electrical equipment and normal operation of the economy. Improving product quality and guaranteeing 
the normal life of residents have great significance. Power system harmonics is one of the important 
parameters of power quality, and with the development of modern industry, the universal application of 
high-power electronic devices had caused serious pollution and great harmonics in the power grid, 
affecting electricity quality of the entire power system [1,2,3]. For the harmonic pollution caused by 
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power grid, how to minimize the harm is a matter of great concern in the field of power electronics. But 
the key to solve this problem quantitatively determined the harmonic components, amplitude and phase. 
At the same time because of harmonics in real life exist a longer period of time and will continue to exist, 
the existence of harmonic voltage and current would impact power quality, this research and analysis 
have a sense of practical application. 
2. Generation and hazard of harmonic 
Internationally recognized meaning of the harmonic as follows: "Harmonic is a cycle of electrical 
capacity of the sine wave components, its frequency is an integer multiple of fundamental frequency" [4]. 
It should be said, as long as devices of non-linear electrical characteristics are more or less the 
composition of harmonic source. The source can be caused by waveform distortion of power system is 
divided generally into two major factors. First, the non-linear of RLC components .When the sinusoidal 
voltage is added to the non-linear circuits, the current becomes non-sinusoidal, non-sinusoidal current 
generate voltage drop in grid-impedance, which made sinusoidal voltage waveform become 
non-sinusoidal. Of course, current is also a non- sinusoidal when the non-sinusoidal voltage is added 
linear circuit. Second, the large-scale use of power electronic devices will bring the waveform distortion. 
Distribution network in the rectifier, frequency control devices, electric arc furnaces, electric railway and 
the increasing of a variety of power electronic equipment, the load of non-linear, shocking and unbalances 
such as electricity characteristics caused serious pollution in power quality;With the increasing number of 
non-linear electrical equipment, the resulting high-order harmonic current is injected into a large number 
of power grid, grid voltage sinusoidal waveform occurs distortion, power quality decreased [5,6]. 
Harmonics on power networks have become more polluted, it would endanger the system itself and the 
majority of electricity consumers. Damage is very extensive . To sum up the main hazards are [4,5,6,7]: 
a. Produce additional losses and  increase device temperature rise. Compared with the fundamental 
current, despite the percentage of harmonic current is small, but the effective resistance of the device 
would increase due to skin effect. In a core of electrical equipment , the core of the hysteresis loss and 
eddy current loss will also be increased and the equipment temperature will increase, particularly in local 
hot spot temperature rise is likely to increase more, so that equipment insulation aging accelerated. 
b. Deteriorating insulation conditions and shorter service life. In addition to heat impacts  insulation 
life, and because at a high frequency electric field, partial discharge of insulation is aggravated and 
dielectric loss is significant increased, resulting in the temperature increased. when the voltage distorted 
waveform occurs the peaked wave, Partial discharge intensity is increased, thereby reducing insulation 
life. 
c. Causing mechanical vibration of the motor.  
d. Reactive power compensation capacitor bank may lead to amplification of harmonic currents, or 
even result in resonance.  
3. Newton algorithm in harmonic analysis 
AC power system, voltage, current and other physical quantities, regardless of whether they belong to 
sinusoidal variables, which can be regarded as "signal" to be transformation and processing. Therefore, 
signals and systems, digital signal processing courses introduce the theory and analysis method [8, 9] can 
be applied to power system harmonic analysis. It involves the main mathematical tool is Fourier analysis 
[7,10], namely, Fourier series of orthogonal expansion and Fourier transform, the power system harmonic 
analysis that we usually through a fast Fourier transform (FFT) implementation. This will be under the 
condition of existing hardware, on the basis of FFT algorithm is derived the results as the initial value , 
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Newton algorithm conducts an infinite value of approximation accuracy, to realize harmonic analysis on 
the basis of both speed and accuracy. 
Newton algorithm in harmonic analysis of application-specific ideas are as follows: 
Suppose that the input voltage or current express as the reference [11,12]: 
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Among 0V is the amplitude of DC component. M is the signal of the most high-level harmonic,
Z is angular velocity, equivalent to fS2 ( f is frequency), kV and kM are k-harmonic amplitude and 
phase angle( Mk ,,1" ). 
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Which, Mk ,,1" decided to model order is 22n  M  can also use a simple model, in other 
words, reducing the value of M , the model order times can be lowered. 
Specific to the analysis of power quality parameters, some applications expect from harmonic analysis 
algorithm derived the value of each moment as much as possible close to their exact solution, therefore 
needed to improve the convergence speed and need to accelerate the convergence. In the numerical 
analysis and calculation, the most widely application is Atiken accelerated convergence method, the basic 
idea [11] as follows. 
Set 0x is approximation of the root of 
x , using an iterative formula for correction was 
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
But using the differential intermediate value theorem, it is 
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In the calculation of the 1x  and 2x , (16)ҏright-hand side as  a new approximation of 
x , denoted 
1x .The general case is kx calculation of 1kx , 2kx ,note   
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(17) is called convergence Atiken acceleration method, As can prove that                                  
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It shows that the convergence of sequences ^ `kx faster than ^ `kx the convergence speed.
Atiken accelerated convergence method will be applied to  Newton harmonic analysis algorithm, the 
results need to continue to be revised, that is, 
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7Rachieve the calculation of power quality parameters,practical work voltage,current amplitude and 
phase frequency need to obtain,then take this into the formula for the calculation to get the required 
power parameters.In practice, harmonics is and will be a long-standing problem in power system. It has 
very important influence for the voltage on actual work, current amplitude and phase frequency. 
Affecting the concrete results are analyzed quickly and accurately when select the appropriate algorithm 
for harmonic analysis. Therefore, harmonic analysis can be used to analyze each parameter, such as the 
amplitude of voltage and current and phase frequency in the actual power system, then the related power 
quality parameters can be obtained by using of calculation method of power quality parameters on the 
basis of output results of the harm  
essment of power quality. 
In short, to realize the analysis of power quality parameters, harmonic analysis and power quality 
algorithm need to be combined to achieve the intended purpose. Because the power quality algorithm are 
the results of direct calculation that the amplitude of voltage and current and phase frequency of the actual 
situation phase are calculated by a series of mathematical formulas. The choice of harmonic analysis has 
the most direct impact on the merits of the whole analysis of algorithm of power quality parameters. 
4. Power Quality Parameter Algorithm 
From the above harmonics analysis algorithms can eventually obtain frequency of voltage and current 
harmonic amplitude and phase angle. Power quality parameters algorithm make use of frequency of 
voltage and current, harmonic amplitude and phase angle values as the initial value, it calculates the 
related power quality parameters with the following formula and achieves the power quality parameter 
analysis. In which the definition of power quality parameters can be seen in [13].As to single-phase 
system, assuming the form of voltage and current as follows: 
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As to three-phase systems, each phase ),,( cba voltage and linear current can be expressed as (20) 
and (21) Similar forms. The RMS values of voltage and current by (22) and (23) is given.  
In the process of calculation of three-phase power quality parameters, some calculations need to value 
of phase voltage  and phase current convert to line voltage and line current. Then which can obtain 
three-phase power quality parameters. The frequency of voltage and current, harmonic amplitude and 
phase angle values  which is obtained from harmonic analysis algorithm can be the initial value .The 
related power quality parameters is calculated by the relative formula and  achieving power quality 
parameter calculation algorithms, thus achieving the purpose of power quality analysis eventually. 
5. Program Implementation Of Power Quality Analysis Algorithm  
The principle of procedure design and implementation of the algorithm is relatively simple, there are 
two main problems to be solved:  
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a. The correct phase angle and amplitude of harmonic can be obtained by harmonic analysis as initial 
value of program run, the correspondence of data between this procedure needed and harmonic analysis 
procedure calculated becomes very important.  
b. For a more extensive significance of application, the procedure mainly calculate power quality 
parameters of three-phase circuit. To achieve the purpose, each phase is needed to dealed with alone, then 
integrated three-phase Data to get the final results by using of the computational formula of power quality 
parameters .  
6. Conclusion
To achieve the analysis of power quality parametersˈin order to achieve the intended purpose ,it 
needs to combine harmonic analysis algorithms and power quality parameters calculation algorithm. The 
power quality parameter calculation algorithm is obtained from  dealing with the voltage and current 
phase angle amplitude and frequency through a series of mathematical formulas in the actual situation, so 
the choice of harmonic analysis algorithm impact directly on priorities of the whole power quality 
parameters analysis algorithm.  
Through the power quality analysis algorithm and its implementation, mainly supported by the 
following conclusions: 
a. Newton harmonic analysis algorithm model essentially correct. Compared with the traditional FFT 
algorithm, algorithm improved further the calculation accuracy. 
b. Application of Atiken acceleration method to improve the algorithm convergence can further 
enhance the degree of convergence of the algorithm. It is applicable to some occasion which has high 
accuracy and low speed. 
c. The Combination of harmonic analysis algorithm and Power quality parameter calculation algorithm 
achieved analysis of power quality parameter eventually. Moreover the choice of harmonic analysis has 
an extremely important effect as to performance of power quality parameters analysis algorithm. 
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